The aim of this investigation was to compare the tensile strength, microleakage, and Scanning Electron Microscope (SEM) evaluations of SSCs cemented using different adhesive cements on primary molars.
INTRODUCTION
One of the most common reasons for early loss of primary teeth is excessive tooth decay. Since introduced in the early 1950s by Dr Humphrey1), stainless steel crowns (SSC) are unique coronal restorative materials that restore primary molars which are grossly broken down.
Although SSCs have a high clinical success rate, a key reason for its clinical failure is loss of crown due to cementation failure2,3). Therefore, choice of cementation material has an important effect on SSC retention3-5).
Both non-adhesive cements (zinc oxide-eugenol cement, zinc phosphate cement, and polycarboxylate cement) and adhesive cements (glass ionomer cement (GIC), resin modified glass ionomer cement (RMGIC), and resin cement) have been used for cementing SSCs for a long time3,6-10). However, both laboratory and clinical studies have shown that GICs possess higher retention strength -and hence higher success ratethan non-adhesive luting agents3, 8, 9, 11) . In a study by Karatoprak and Kirzioglu9) that compared cementing agents for SSC, they found that GIC was the most retentive cement for retaining crowns on primary molars.
Some investigators3,8,12) examined clinically SSCs cemented using GIC. They reported that none of the crowns was lost or loosened during the evaluation period.
GICs, however, have prolonged maturity period and water sensitivity during the early setting The aim of this study was to compare the retentive force and microleakage of SSCs cemented on primary molars with three different cements -GIC , RMGIC, and resin cement.
In addition, the sealing ability of these cements was examined using a scanning electron microscope (SEM).
MATERIALS AND METHODS
In this study, a total of 63 freshly extracted, human primary first molars -without caries, restoration and developmental defects, and with root structure higher than 2/3 -were used. Tissue remnants on the root surfaces were cleaned with a scaler. 1 ). An 1-inch nail was inserted through the hole from the undersurface of the crown for subsequent gripping by the test machine7).
Samples were randomly divided into three groups. Within each group, the procedure of adapting SSCs for cementation on the primary molars is described as follows.
Group 1: SSCs were cemented using a GIC (Aqua Meron, Table 1 ). The cement was mixed according with resin cement (Fig. 3 (c) ). Indeed, the interface between resin cement and tooth's hard tissue presented intimate adaptation, but some gaps were seen between GIC-tooth structure and RMGIC-tooth structure interfaces (Figs. 2 (a)-2 (c) ).
DISCUSSION
A luting cementmaterial must possess the dual abilities of adhering to tooth structure and crown as well as providing good marginal seal. These qualities are key to retaining the crown and eliminating coronal microleakage.
In this study, three adhesive cements were used: GIC, RMGIC, and resin cement. Adhesive luting cements have shown better laboratory and clinical properties than conventional nonadhesive cements such as zinc phosphate cement, polycarboxylate cement, and reinforced zinc oxideeugenol cement3, 9, 11, 13, 25) .
In the present study, SSCs cemented with resin cement provided higher retentive capability than the others.
There were significant differences between resin cement and RMGIC (p<0.05), but not so between resin cement and GIC (p>0.05).
The mean retentive force of GIC was similar to those found by Karatoprak and Kirzioglu9), who used a GIC to cement SSCs on primary molars. Yilmaz26) and Noffsinger et al.7) compared the SSCs cemented with GIC on primary anterior teeth and permanent third molar teeth, respectively.
They obtained cementation values of 150N and 100-104 1bs (1 1b=4.448N) respectively.
The mean retentive force of GIC in the present study was not consistent with their data.
The difference could be due to variation in the tooth used, because it has been suggested that a larger occlusal area may improve retention11). As for microleakage, GIC had intermediate mean microleakage value and there were no significant differences between GIC and the other luting agents (p>0.05).
This result was consistent with a previous Study5).
In our study, the mean retentive force of RMGIC was lower than those of resin cement and GIC. It could be because we did not use any bonding agent to cement crown with RMGIC -as recommended by the manufacturer.
If we had applied a bonding agent on the tooth, it could mean better tensile strength and microleakage results.
Some investigations have demonstrated that when a bonding agent was applied to tooth tissues, both the bond strength and microleakage results of RMGIC were improved5,27,28). Moreover, if RMGIC specimens were kept in extended storage in distilled water, it could improve the bond strength and microleakage results too. It has been reported that water sorption and hygroscopic expansion of RMGIC are useful in improving bonding ability and marginal seal29-32). We are of the opinion that there is a need for more in vitro studies on this subject.
It has been suggested that resin luting cements have higher mechanical properties than both GICs and RMGICs25,27). For the resin cement in our present study, both Panavia F paste and ED PRIMER contained a phosphoric acid ester monomer such as 10-MDP (10-Methacryloyloxydecyl dihydrogen phosphate) and 5-NMSA (N-methacryloyl-5-aminosalicylic acid)33).
When ED PRIMER is applied on tooth structure, phosphate esters in the primer would decalcify dentin or enamel34), thus improving the micromechanical bonding between tooth's hard tissue and resin cement. In addition, ionic interactions may contribute to bonding between tooth structure and cement33).
Ionic bonding between the negatively charged phosphate ester monomer and the positively charged calcium ions on tooth may occur34). Therefore, in our present study, chemical interaction could have occurred between crown and phosphate ester monomer (10-MDP) of Panavia F -since the former involved positively charged metallic ions on the alloy surface35). It has been suggested that MDP is one of the best promoters for adhesion to metal36).
Based on the results of this study, the cement materials were ranked in the same order for both microleakage and tensile strength. Although resin cement appeared to leak less than the other two groups, statistical analysis only found significant difference between resin cement and RMGIC (p<0.05). When specimens were observed by SEM, the tooth structure-resin cement-SSC interfaces presented intimate adaptation (Figs. 2 (c) and 4 (c) respectively), which helped to explain the low microleakage result of resin cement.
Affirmatively too, the adhesion mechanism between tooth structure and cemented crown (as mentioned above) also contributed to the microleakage value.
In addition, 10-MDP is waterresistant and more stable against hydrolysis and thermal stress37).
However, resin cement microleakage values in the present study were not consistent with the results reported by Shif lett and White5). They showed that Panavia 21 resin cement (chemically similar to Panavia F) had a lower mean microleakage value than GIC, but a higher value than RMGIC. These differences could be due to variations in the teeth used and sampling size, because their study was conducted using only five primary anterior teeth in each test group.
Shiflett and White5) also claimed that nonparametric scoring technique was more subjective. Therefore, in the present study, microleakage was quantified with direct parametric measurements.
When the inner structure micrographs of all the three cement materials were examined (Figs. 3 (a)-3 (c) ), microstructural porosity or voids were found for GIC and RMGIC (Figs. 3 (a) and 3 (b) ). When SSCs are cemented onto teeth in the mouth, similar
